Comment Sulfasalazine (systematic name: 2-hydroxy-5-[2-[4-[(2-pyridinylamino)sulfonyl]phenyl]diazenyl]-benzoic acid) is a drug
The title mixed-ligand copper(I) complex, [Cu(C 18 H 13 N 4 O 5 S)-(C 18 H 15 P) 2 ], was synthesized via solvothermal reaction of [Cu(PPh 3 ) 2 (MeCN) 2 ]ClO 4 and sulfasalazine [systematic name: 2-hydroxy-5-(2-{4-[(2-pyridylamino)sulfonyl]phenyl}diazenyl)benzoic acid]. The mononuclear complex displays a trigonal coordination geometry for the Cu(I) atom, which is surrounded by two P-atom donors from two different PPh 3 ligands and one O-atom donor from the monodentate carboxylate group of the sulfasalazinate ligand. The latter ligand is found in a zwitterionic form, with a deprotonated amine N atom and a protonated pyridine N atom. Such a feature was previously described for free sulfasalazine. The crystal structure is stabilized by C-HÁ Á ÁO, C-HÁ Á ÁN, N-HÁ Á ÁN and O-HÁ Á ÁO hydrogen bonds.
Related literature
For applications of sulfasalazine, see: Neva et al. (2000) ; Mansfield et al. (2002) . For crystal structures of metal complexes with sulfasalazine, see: Chen et al. (2003 Chen et al. ( , 2008 ; Kang et al. (2006 Kang et al. ( , 2008a ; Wang et al. (2005) ; Yuan et al. (2006) . For the crystal structure of free sulfasalazine, see: van der Sluis & Spek (1990) . For the structure of a zwitterion related to sulfasalazine, see: Eliopoulos et al. (1983) . For spectroscopic evidences supporting the presence of a protonated pyridine, see: Franklin & Richardson (1980) .
Experimental
Crystal data [Cu(C 18 H 13 N 4 O 5 S)(C 18 H 15 P) 2 ] M r = 985.46 Triclinic, P1 a = 14.0126 (5) Å b = 14.2236 (12) Å c = 14.2302 (4) Å = 81.068 (11) = 61.606 (7) = 75.011 (10) V = 2408.4 (2) Å 3 Z = 2 Mo K radiation = 0.62 mm À1 T = 193 K 0.40 Â 0.30 Â 0.10 mm
Data collection
Rigaku Mercury CCD diffractometer Absorption correction: multi-scan (CrystalClear; Rigaku, 2000) T min = 0.791, T max = 0.941 24096 measured reflections 8763 independent reflections 6866 reflections with I > 2(I) R int = 0.044 Refinement R[F 2 > 2(F 2 )] = 0.054 wR(F 2 ) = 0.109 S = 1.10 8763 reflections 610 parameters H atoms treated by a mixture of independent and constrained refinement Á max = 0.31 e Å À3 Á min = À0.33 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). (ii) Àx þ 2; Ày þ 2; Àz; (iii) Àx þ 2; Ày þ 2; Àz þ 1.
Data collection: CrystalClear (Rigaku, 2000) ; cell refinement: CrystalClear; data reduction: CrystalClear; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: SHELXTL. used in treatment of joint diseases such as rheumatoid arthritis and spondyloarthropathies (Neva et al., 2000) , as well as in inflammatory bowel diseases (Mansfield et al., 2002) . Several crystal structures of metal complexes with sulfasalazine have been reported, with the sulfasalazine exhibiting diversity in its coordination behavior, giving rise to the formation of both monomeric and polymeric structures (Chen et al., 2003 (Chen et al., , 2008 Kang et al., 2006 Kang et al., , 2008a Wang et al., 2005; Yuan et al., 2006) .
The copper ion in the title complex displays a trigonal geometry, being linked to two P atoms of two PPh 3 ligands, and one O atom of the sulfasalazine ligand ( Fig. 1 ), Due to the great steric effect of the bulky PPh 3 ligands, there is a weak bond Cu1-O2 [2.624 (2)Å]. The geometric parameters of sulfasalazine are as expected, and comparable to the reported values (Chen et al., 2008) . They also compare well with those of free sulfasalazine (van der Sluis & Spek, 1990 ) and ethyl-3-[4,5]-dimethoxy-2-(4-methyl-2-pyridylsulphamoyl)phenyl]propionate (Eliopoulos et al., 1983) . The sulfasalazine ligand displays a zwitterionic form, with a deprotonated N atom (N3) and a protonated N atom (N4), which is further supported by a strong peak at 1525 cm -1 in the infrared spectrum of the complex (Franklin & Richardson 1980) . The crystal structure is stabilized by C-H···O, C-H···N, N-H···N, and O-H···O hydrogen bonds (Table 1 and Fig. 2 ).
Experimental
Samples of [Cu(PPh 3 ) 2 (MeCN) 2 ]ClO 4 (0.1 mmol) and sulfasalazine (0.1 mmol) were placed in a thick-walled Pyrex tube (ca 20 cm long). After addition of CHCl 3 (1 ml), the tube was frozen with liquid nitrogen, evacuated under vacuum and sealed with a torch. The tube was heated at 353 K for 2 days and then was slowly cooled down to room temperature. Orange-red block crystals were obtained. Yield: 45%. IR ( 
Refinement
H atoms bonded to C atoms were positioned geometrically and refined using a riding model with U iso (H) = 1.2U eq (C) (C-H = 0.95 Å). The hydroxyl H atom H3 was placed in calculated position, with O-H distance of 0.84 Å, and U iso (H3) = 1.5U eq (O3). H atom attached to N4 in the pyridine ring (H1) was located in a difference map and refined freely. Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
0.98672 (7) 1.04661 (6) 
Geometric parameters (Å, °)
Cu1-O1 2.040 (2) C22-H22 0.9500 Cu1-P2 2.2181 (9) C23-C24 1.384 (5) Cu1-P1 2.2276 (9) C23-H23 0.9500 Cu1-O2 2.624 (2) C24-H24 0.9500 S1-O5 1.439 (2) C25-C26 1.383 (5) S1-O4 1.445 (2) C25-C30 1.388 (4) S1-N3 1.587 (3) C26-C27 1.389 (5) S1-C11 115.0 (3) C40-C39-C38 121.0 (4) C7-C6-N1 125.2 (3) C40-C39-H39 119.5 C2-C7-C6 120.1 (3) C38-C39-H39 119.5 C2-C7-H7 119.9 C41-C40-C39 119.3 (4) C6-C7-H7 119.9 C41-C40-H40 120.3 C13-C8-C9 120.1 (3) C39-C40-H40 120.3 C13-C8-N2 116.2 (3) C40-C41-C42 120.2 (4) C9-C8-N2 123.7 (3) C40-C41-H41 119.9 C10-C9-C8 119.7 (3) C42-C41-H41 119.9 C10-C9-H9 120.2 C41-C42-C37 121.2 (3) C8-C9-H9 120.2 C41-C42-H42 119.4 C9-C10-C11 120.2 (3) C37-C42-H42 119.4 C9-C10-H10 119.9 C48-C43-C44 119.0 (3) C11-C10-H10 119.9 C48-C43-P2 123.3 (3) C10-C11-C12 120.0 (3) C44-C43-P2 117.5 (2) C10-C11-S1 120.2 (2) C45-C44-C43 120.9 (4) C12-C11-S1 119.8 (2) C45-C44-H44 119.5 C11-C12-C13 120.0 (3) C43-C44-H44 119.5 C11-C12-H12 120.0 C46-C45-C44 119.4 (4) C13-C12-H12 120.0 C46-C45-H45 120.3 C8-C13-C12 119.9 (3) C44-C45-H45 120.3 C8-C13-H13 120.0 C45-C46-C47 121.0 (4) C12-C13-H13 120.0 C45-C46-H46 119.5 N3-C14-N4 113.2 (3) C47-C46-H46 119.5 N3-C14-C15 131.0 (3) C46-C47-C48 119.8 (4) N4-C14-C15 115.8 (3) C46-C47-H47 120.1 C16-C15-C14 120.4 (3) C48-C47-H47 120.1 C16-C15-H15 119.8 C43-C48-C47 120.0 (4) C14-C15-H15 119.8 C43-C48-H48 120.0 C15-C16-C17 121.4 (3) C47-C48-H48 120.0 C15-C16-H16 119.3 C50-C49-C54 118.7 (3) C17-C16-H16 119.3 C50-C49-P2 118.2 (2) C18-C17-C16 118.3 (4) C54-C49-P2 123.1 (2) C18-C17-H17 120.9 C51-C50-C49 120.0 (3) 
